Age-related alterations in the development of adrenergic denervation supersensitivity.
The density of beta-adrenergic receptors in the central nervous system exhibits marked age-related changes. In general, there is an initial increase in receptors soon after birth followed by a decline with advancing age; the specific pattern of the development and loss of receptors is dependent upon the brain area. The ontogenetic increase in the density of adrenergic receptors coincides temporally with the development of responsiveness to catecholamines but can proceed without an adrenergic innervation. This suggests that the biosynthesis of receptors is genetically predetermined and does not require an adrenergic input for initiation. Decreasing adrenergic activity produces an increased number of beta-receptors and a supersensitive response to adrenergic agonists. The decline in beta-receptors with advanced age appears to be related to this phenomenon of denervation supersensitivity since certain aged tissues have a diminished capacity to develop an increased number of receptors in response to a reduced sympathetic input. We conclude that the decline in beta-adrenergic receptors with age may explain the age-related decrease in the sensitivity of adenylate cyclase to catecholamines, and, consequently, the reduced physiological response to adrenergic stimuli. The mechanism for this loss of receptors may be the inability of aged tissue to develop a supersensitivity response in reaction to diminished sympathetic activity.